Quantitation of the dynein pool in unfertilized sea urchin eggs.
A dynein-like ATPase activity has been isolated previously from soluble extracts of unfertilized sea urchin eggs. However, the use of non-quantitative isolation techniques, in particular affinity for microtubules or Ca2+/calmodulin, has precluded accurate estimates of dynein pool size. We have taken the unique approach of using dynein-like ATPase activity to quantitate the egg dynein pool. This approach is based on the isolation by anion-exchange chromatography on DEAE-Sephacel of a peak of dynein-like ATPase activity comprising 65% of soluble ATPase activity in the cytosolic extract. Identification of cytoplasmic dynein was based on dose-dependent inhibition by erythro-9-[3-(2-hydroxynonyl)]adenine and orthovanadate, low GTPase activity and a sedimentation coefficient of 12 S. Two high molecular weight polypeptides corresponding to the A- and D-bands of axonemal dynein were shown to copurify with dynein-like ATPase activity and to undergo specific photocrosslinking with [alpha-32P]ATP, suggesting that they were egg dynein catalytic polypeptides. The specific ATPase activity of these putative catalytic polypeptides was determined to be 1.2 mumol.min-1.mg-1. The specific dynein-like ATPase activity of the crude soluble extract of unfertilized sea urchin eggs was determined to be 0.004 mumol.min-1.mg-1. The concentration of putative dynein catalytic polypeptides was therefore determined from the ratio of the specific activities of crude to pure cytoplasmic dynein catalytic polypeptide to be 0.33% of soluble protein, or 99 pg per egg. This is approximately 3-fold greater than the mass of dynein catalytic polypeptides estimated to be present in cilia at the blastula stage of sea urchin embryonic development. The large amount of cytoplasmic dynein in unfertilized eggs suggests that it could act as a precursor of embryonic ciliary dynein. Three minor peaks of ATPase activity were also resolved from cytosolic extracts and shown to be dynein-like. However, their GTPase activities were 2-4-fold higher than that of cytoplasmic dynein, raising the possibility that egg cytoplasm may contain several isoforms of dynein.